The influence of a uniform driving force on tracer diffusion is investigated for a one-dimensional lattice gas where particles jump stochastically to unoccupied neighboring sites. A new, simple calculation is presented for the diffusion coefficient of a tracer particle with respect to its average drift, obtained recently by rigorous methods by De Masi and Ferrari. A theoretical expression describing the tracer particle mean square displacement approximately for all times is derived and found to be in excellent agreement with the results of Monte Carlo simulations.
INTRODUCTION
In the present paper we consider tracer diffusion in a one-dimensional lattice gas model in the presence of a driving force. We develop a theory for the mean square displacement of a tracer particle as a function of time by the methods of Ref. 1, which we will refer to as I, and compare its predictions to the results of Monte Carlo simulations.
The model is defined in the following way: A one-dimensional periodic chain of period N is occupied with Np particles, hence the concentration c equals Np/N. and against the direction of the driving force, respectively. The jumps are assumed to occur instantaneously and the influence of the force is accounted for entirely by the difference between F+ and F_. Note that this model satisfies the so-called single filing constraint (2): particles cannot pass each other. If configurations are characterized by specifying the occupied sites (hence ignoring the identity of the particles) the stationary state simply gives equal weight to all allowed configurations. The reason is that there are always equally many configurations from which a given configuration can be gained as to which it can be lost, by a jump in a given direction. ~
In the absence of a driving force the mean square displacement of a tagged particle in this model increases proportionally to the square root of time (1"4-8) in the limit N--, ~, hence it seems of interest (9'1~ to investigate how the mean square of the displacement as measured relative to the average displacement, depends on time when a driving force is present. It was in fact proven recently 4 that for long times the tagged particle behaves diffusively and the diffusion constant was computed exactly./9/In Section 2 we propose a theory for the displacement at all times and in Section 3 we present the results of Monte Carlo simulations and compare these to our theory. In Section 4 we discuss our results and make some concluding remarks.
THEORY
The quantities to be considered here are the mean square displacement zl(t) of a tagged particle with respect to its average drift and its velocity autocorrelation function C(t), defined, respectively, as
Here x(t) and v(t) denote the position and velocity of the tagged particle at time t and the brackets denote an average both over the stationary initial distribution and over all realizations of the stochastic hopping process with their proper weights. The quantities A(t) and C(t) are related to each other through the equation (1) 
d2A-~(zt) -2C(t) (3)
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